Introduction
The quality of life in cities suffers from noise, particles, and other pollutants produced by private cars and other motorised transport modes. Several studies have found a significant relation between traffic related emissions and health problems (Ellermann, 2014; Krzyzanowski, Kuna-Dibbert, & Schneider, 2005) . In addition, private transport is a major driver of carbon emissions, which contribute to climate change (Chapman, 2007) . Despite these negative effects, car use is often associated with positive motives like time-savings, convenience, freedom and status (e.g., Anable & Gatersleben, 2005; Beirão & Cabral, 2007; Steg, 2005) . Thus, many authorities consider increasing the share of battery electric vehicles (BEVs) in the total car fleet as a more realistic way to fulfil their environmental goals than individual car use reduction. Contrary to internal combustion engine vehicles, BEVs are almost silent at low speeds, have almost no local air emissions and with a higher share of renewable energy sources in the electricity production, BEVs can contribute to reducing global emissions from transport (Odeh, Hill, & Forster, 2013 ).
In the last decade, the car industry has invested huge amounts in BEV technology, leading to a much larger selection of car models with better comfort, driving range and options for recharging the batteries. While the market previously mostly supplied BEVs in the smaller car segments, it now also covers the premium and luxury segment. This might have led to a more positive image of BEVs and provides better possibilities to increase the market share.
Still, the uptake of BEVs is not increasing as quickly as one could imagine given the recent improvements of vehicle technology and infrastructure. In Denmark, for example, Factors of electric vehicle adoption 4 there is a reasonably good coverage of public charging locations well distributed across the country (540 charging locations of which 235 are quick charging; ladekortet.dk, 19/9/2017).
Still the BEV share of new car purchases was only 0.5% in 2016 (Autobranchen, 2017; Danish Electric Vehicle Alliance, 2017) . While charging infrastructure and available and affordable car models are relevant preconditions for BEV adoption, they are not sufficient ones. To identify ways to increase BEV uptake, we need a better understanding of the factors that influence BEV adoption of conventional car users but also ensure that current BEV users will choose a BEV again.
As previous research has shown (e.g., Bjerkan et al., 2016; Langbroek et al., 2017) , BEV users differ from non-users in their demographic profiles (e.g. more males, higher incomes) and can thus be regarded as a distinct target group (see Section 2.1). Thus, we consider it relevant to examine factors of BEV adoption separately for current BEV users and non-users.
We expect that for the more affluent BEV owners, financial barriers play a minor role, while they could be a main barrier for non-users. By contrast, BEV users' intention to use and buy a BEV again, will be influenced by their actual experience with the BEV (see Section 2.2), while the public image of BEVs and related social norms may play a bigger role for non-users' intention. Such differences in the factors of BEV adoption would imply that both groups should be addressed by different strategies when aiming to increase BEV uptake, and that findings from one group cannot be generalised to other vehicle user groups. This paper examines these assumptions based on online surveys conducted in Denmark and Sweden among BEV users and conventional vehicle (CV) users. The surveys assessed Factors of electric vehicle adoption 5 people's mobility behaviour, the intention to use and purchase an EV (again) and potential influencing factors. To ensure the inclusion of the most relevant psychological factors, we relied on the Theory of Planned Behaviour (Ajzen, 1991) -probably the most frequently and successfully applied behavioural theory for predicting pro-environmentally transport choices.
An advantage of this theory is its openness for the inclusion of additional factors, such as environmental norms and symbolic-affective motives, which we consider relevant in the context of BEV adoption as this paper elaborates in Section 2.3.
2.
Past research
Socio-demographic profile of BEV owners
Studies that compared BEV owners either with the general population or other car owner groups result in a quite clear socio-demographic profile of BEV owners. Accordingly, BEV users are more likely to be male, of higher education and income, and are more likely to have more than one car in their household (e.g., Bjerkan, Nørbech, & Nordtømme, 2016; Hjorthol, 2013) . With regard to household size, there are some contradictory results.
According to some studies BEV owners are more likely to live in larger households, more likely with children (Nayum, Klöckner, & Mehmetoglu, 2016; Peters & Dütschke, 2014) , while a recent Swedish study found that they are more likely to live in smaller households than non-BEV owners (Langbroek, Franklin, & Susilo, 2017) . The identified sociodemographic differences in BEV users and non-users suggest that we deal with different target groups that may be influenced by different needs and motivations.
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The different characteristics of BEVs compared to CVs require some level of behavioural adaption of potential users as they might have to conduct some trips in another way or not conduct them at all due to the limited driving range. A number of studies conclude that a large share of households would be able to maintain their current mobility patterns with only a minor level of adaption with the currently available driving range of BEVs (Greaves, Backman, & Ellison, 2014; Pearre, Kempton, Guensler, & Elango, 2011) . However, even if this evaluation is correct, it may be perceived differently by potential users.
As the BEV technology is an emerging technology with a rather low market share in most countries, few households have gained experiences with BEVs so far. Such experience is relevant to establish realistic attitudes and preferences for a new product as the BEV. Based on commercials, reviews and word-of-mouth information only, it is very difficult to evaluate whether a BEV would match the household members' lifestyle and cover their current mobility needs. To investigate whether attitudes and preferences towards BEVs change with experience, some studies have used vehicle trials and measured preferences and attitudes before and after the trial. Jensen et al. (2014) found that (particularly women's) attitudes towards the driving performance of BEVs became more positive with BEV experience, while concern about getting used to charging the car decreased. By contrast, concern about the ability to cover present mobility needs with a BEV increased. When modelling preferences for specific BEV specifications in a purchase situation, the driving range became significantly more important with experience (Jensen et al., 2013 ). Yet, Franke and Krems (2013) found that the minimal acceptable driving range of a BEV decreased significantly 7 with experience. In both studies, a decreasing desire for BEV purchase was found for experienced users compared to inexperienced users (Jensen et al., 2014; Franke, Bühler, Cocron, Neumann, & Krems, 2012) , which is in line with previous findings (Gärling & Johansson, 2000) . Also a more recent study (providing access to a 2012 BEV with claimed range of > 100 miles) showed that the performance ratings of BEVs increase after experience, while purchase considerations decrease, suggesting that "the disutility of short range outweighs the perceived benefit of better performance and driving experience." (Skippon, Kinnear, Lloyd, & Stannard, 2016, p. 39) . In a study by Schmalfuß, Mühl, and Krems (2017) participation in a 24 hour BEV field test also led to a more positive evaluation of affective BEV attributes (e.g., acceleration, driving fun), while the evaluation of functional aspects (i.e.
driving range, charging) and purchase intention remained unchanged
Studies have also investigated how access to a BEV changes driving behaviour and mobility patterns. In line with previous studies (e.g., Rolim, Gonçalves, Farias, & Rodrigues, 2012) , Labeye, Hugot, Brusque, and Regan (2016) found that people adapt their driving style and daily routines to the use of BEVs. While operational skills (e.g. braking) are quickly adapted, the management of the limited range takes more time as it may include the reorganisation of activities and establishment of new habits including the reconsideration of mode choice for specific trip (Labeye et al., 2016) .
Recent studies show that BEVs are used for more but particularly shorter trips, which could (partly) be conducted by foot or bike instead (Jensen & Mabit, 2017; Labeye et al., 2016; Langbroek, et al., 2017) . This is probably done as driving a BEV is perceived less environmentally harmful compared to driving a CV (Labeye et al., 2016) . This potential Factors of electric vehicle adoption 8 rebound effect is supported by a study of Fujii (2010) , which showed that people who replace their CV by a car that they perceive as an "eco-car" increase their mileage. Furthermore, Jensen and Mabit (2017) found that BEVs are more often used for well-planned trips (i.e.
trips during weekdays in peak hours) and less often during weekends where more flexibility is required.
Applying the Theory of Planned Behaviour to BEV adoption
The psychological factors included in this study are chosen on the basis of the Theory of Planned Behaviour (TPB; Ajzen, 1991) . The TPB has been applied and extended successfully for explaining a variety of transport-related decisions including mode choice (e.g., Bamberg, Ajzen, & Schmidt, 2003; Haustein & Hunecke, 2007; Heath & Gifford, 2002) and departure time choice (Thorhauge, Haustein, & Cherchi, 2016) . For electric vehicle adoption, several studies have demonstrated the relevance of single TPB predictors or the TPB as a whole (Moons & De Pelsmacker, 2012; Schmalfuß et al., 2017; Wang, Fan, Zhao, Yang, & Fu, 2016) .
TPB regards intention as the central determinant of behaviour. The intention to perform a behaviour is determined by three factors: attitude, subjective norm, and perceived behavioural control. Attitude is the degree to which the performance of a behaviour is positively or negatively valued; subjective norm is the perceived social pressure to engage in a behaviour; and perceived behavioural control refers to the perceived ability to perform a behaviour. TPB assumes perceived behavioural control to be a direct predictor of both intention and behaviour.
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Studies on BEV adoption found all three TPB determinants of intention relevant. With regard to attitude, we can distinguish between functional, affective and symbolic attitudes.
Research has shown that the high perceived purchase price has a negative effect on BEV adoption, which is only partly compensated by the lower operational costs (e.g., Egbue & Long, 2012; Graham-Rowe et al., 2012; Rezvani, Jansson, & Bodin, 2015; Skippon & Garwood, 2011) . Another important functional barrier for BEV adoption is the limitation in driving range and related to that the time needed for charging and perceived inconvenience (e.g., Franke & Krems, 2013; Jensen, Cherchi, & Mabit, 2013; Schmalfuß et al., 2017; Skippon & Garwood, 2011) . While BEVs are thus mostly associated with negative functional attitudes, they are by contrast associated with positive affective attitudes: People who tried a BEV mostly appreciate the driving experience connected to higher acceleration, smoothness and low noise (e.g., Jensen, Cherchi, & Ortúzar, 2014; Pierre, Jemelin, & Louvet, 2011; Schmalfuß et al., 2017; Skippon & Garwood, 2011; Skippon et al., 2016) , although some people perceive the lack of engine noise also as challenging in relation to unprotected road users (Graham-Rowe et al., 2012; Labeye et al., 2016) . In addition to these affective attitudes, people often attribute positive symbolic meanings with BEVs and their owners, such as higher status (Skippon et al., 2016) , openness for new ideas and technologies, or environmental and social values (e.g., Graham-Rowe et al., 2012; Skippon & Garwood, 2011) .
The relevance of symbolic and affective aspects of BEVs, such as perceived status and driving pleasure, as comparted to perceived functional or instrumental aspects, such as price and driving range, has been demonstrated in a study by Schuitema et al. (2013) who found that "Instrumental attributes are largely found to be important because of their influence on perceptions of hedonic or symbolic attributes of BEVs or both" (p. 47), while their direct influence on BEV adoption was not found to be very strong. In line with that, a study by Moons and De Pelsmacker (2015) showed that external constraints and facilitators are less relevant for BEV usage intention as compared to emotional aspects.
Attitudes that relate to functional aspects of BEVs such as driving range (e.g., "BEVs have a too low driving range.") are difficult to differentiate from the TPB construct of perceived behavioural control (e.g., "It is difficult to reach my destinations with a BEV.").
Due to their conceptual similarity, we refer to functional attitudes and perceived behavioural control as perceived functional barriers in this paper.
In addition to perceived barriers related to vehicle characteristics and infrastructure, Haustein and Hunecke (2007) introduced the concept of perceived mobility necessities. It has been added to TPB as a direct determinant of intention and behaviour to account for aspects of the personal living situation (e.g. a stressful/demanding lifestyle) that hamper the use of environmentally-friendly transport modes (Haustein & Hunecke, 2007) . It may also be relevant in the context of BEV adoption as studies indicate that people consider their personal lifestyle as a barrier to BEV adoption: Peters and Dütschke (2014) , for instance, identified "perceived compatibility of a BEV with personal needs" as the most influential factor of BEV purchase intention.
Finally, the impact of subjective norm on BEV adoption has been examined. In a study
by Nayum et al. (2016) subjective norm, operationalized as expectations of relevant others to choose/buy a fuel efficient and environmentally friendly car, could not discriminate between BEV owners and owners of other car types. While Schmalfuß et al. (2017) found a significant effect of subjective norm on BEV purchase intention, Peters and Dütschke (2014) showed that subjective norm only had a significant effect on people with lower or no interest in BEV purchase, while it had no effect on BEV users' and potential users' intention. The operationalization of subjective norm in this study was a bit broader, covering also symbolic aspects such as BEV status in society. Moons and de Pelsmacker (2015) found only a minor effect of subjective norm by peers but a greater effect through media on BEV usage intention, which they explain by the low distribution of BEV among peers at the stage of data collection (data of the study were collected in Belgium in 2012).
An additional factor that should be considered in terms of BEV adoption is personal norm (PN), which is the central variable in the Norm-Activation Model (Schwartz, 1977; Schwartz & Howard, 1981) . In in the Norm-Activation Model, PN is defined as the intrinsic feeling of moral obligation to behave in accordance with the person's individual value system (Schwartz, 1977) . Several studies have demonstrated a positive effect of PN on the use of environmentally friendly travel modes in addition to TPB constructs (e.g., Harland, Staats, & Wilke, 1999; Hunecke, Blöbaum, Matthies, & Höger, 2001; Nordlund & Garvill, 2003) .
There is also empirical evidence for the relevance of PN for the purchase intention of fuelefficient cars (Peters, de Haan, & Scholz, 2015) and BEV adoption (e.g., Egbue & Long, 2012; Skippon & Garwood, 2012) Taking country-specific differences into account, this study examines the relation of BEV users' and CV users' intention to use and buy a BEV (again) to the factors of TPB. We look at both user groups separately as we consider them as distinct target groups as will be confirmed by descriptions of their demographic profiles, mobility patterns, and BEV related attitudes and norms. While BEV adoption has been examined in the context of the TPB before, we extend TPB by personal norm and perceived mobility necessities and operationalise attitudes more specifically in relation to affective and symbolic motives.
Because BEV experience has been shown to influence BEV usage and purchase intention (see Section 2.2), we also include retrospective measures of BEV experience and behavioural adaption in our analysis. We expect that the results will allow for specific conclusions on how to increase BEV adoption in both target groups. Method
Sample and procedure
This study focusses on two target groups: (1) licensed drivers with at least one internalcombustion engine car (and no other car types) in their household (in the following referred to as "CV users"); and (2) drivers with at least one battery electric car in their household (in the following referred to as "BEV users"). Data were collected as part of the EU project GREAT (see www.great-region.org). Project partners E.ON Denmark, Region Skåne, and
Nissan supported the data collection through their available channels to contact survey participants.
Data were collected through online surveys conducted in Sweden and Denmark from end of November 2016 until beginning of February 2017 (with a brake in data collection about ten days before and after Christmas). In Denmark and Sweden different sampling procedures were applied. In Denmark, emails with survey invitations were sent out to 2185
potential BEV owners and we received 595 answers (27%), of which 45 were deleted as they were not completed. Another eight cases were deleted as people did not have a car in the household anymore or data were inconsistent. Some participants owned a hybrid car and were not considered in this study, which only focusses on BEV users, so the final sample of BEV users in Denmark included 508 individuals. In Sweden, we were not able to contact BEV owners via email and thus distributed an anonymous link for survey participation. The invitation addressed both CV users and BEV users and was distributed via channels like the intranet of the regions Skåne and Västra
Conventional car users in
Götaland, various newsletters, and electric vehicle related facebook groups. The Swedish sample consists of 165 CV users and 965 BEV users that comply with the definition outlined in the beginning of this section. The total sample including participants from Denmark and Sweden consists of 673 BEV users and 1794 CV users. A sample description is included in Table 3 . The level of education of the sample is higher than in the general population. As the main part of conventional car users in Sweden are employees of Region Skåne and Västra Götaland, employees in working age are overrepresented here. Based on the method of data collection, we cannot claim representativeness of the sample.
Measures
The questionnaire included variables to measure attitudes and norms relate to BEVs, experiences with BEVs, mobility behaviour, and demographics. It took about 15 to 20 minutes to complete the online survey.
Attitudinal variables
The attitudinal factors included in this study were based on the TPB (see Table 1 ).
Perceived behavioural control (PBC) was measured with statements referring to perceived functional barriers of BEV use, particularly the necessity to charge the car and limitations in driving range. In addition to PBC, perceived mobility necessities (PMN, Haustein & Hunecke, 2007) were measured to account for aspects of the personal living situation that may hamper BEV adoption, namely a high need of spontaneity and mobility due to a busy lifestyle. Attitude was operationalized with statements refereeing to status and the symbolic value of BEVs as well as affective aspects related to driving pleasure and excitement and technical fascination. Items measuring subjective norm were supplemented by items measuring descriptive norm to increase variability (Ajzen, 2002) . Finally, personal norm was operationalized by items focusing on the perceived obligation to take environmental consequences into account when choosing a car. All constructs were measured with at least two items and responses were provided on a 5-point-agreement-scale (1 = "totally disagree", 5 = "totally agree").
A principal component analysis with varimax rotation was carried out to reduce the number of psychological variables to their underlying dimensions. While the scree plot supported a 6-factor solution, the Eigenvalue criterion resulted in a 5-factor solution. Both solutions showed very similar results with the difference that symbolic and affective motives loaded on the same factor in the 5-factor solution, while they loaded on separate factors in the 6-factor solution. Because we considered this differentiation important, we selected the 6-factor solution, which explained 71% of the variance. Table 1 presents the loadings of the single items on the six factors. As a consequence of the choice of the 6-factor solution, we got three items with loadings of above .3 on two factors. However, the loadings on the main factor are all above .6 and on the second factors below or just .4, so that they allow for a clear allocation to one of the factors, and we do not consider them as relevant double loadings.
With Cronbach's alpha above .7 (mostly above .8), all factors have acceptable internal consistencies. Based on the allocation of items to the factors, which followed the theoretical expectations, six mean scales were calculated. In addition to the operationalisation based on TPB constructs and its extensions, BEVs were evaluated based on single attributes, namely (1) purchase price, (2) public incentives, (3) maintenance costs, (4) driving range, (5) chargers where people live or work, (6) chargers along the motorway, and (7) environmental performance. Answers were provided on a 5-point Likert scale (1= very dissatisfying to 5 = very satisfying). Purchase price and public incentives were merged to a new variable "price" based on the means of both items (Cronbach's alpha = .59 for BEV users and .73 for non-users). CV users were further asked how important the seven attributes were for their BEV purchase considerations (unless they never considered to buy a BEV); and BEV users were asked how important these aspects were when they bought a BEV (retrospectively). Answers were provided on a 5-point Likert scale (1= "not important at all"; 5 = "very important").
Intention to buy or use a BEV was operationalised by three items referring to the likelihood that the next car will be a BEV (measured on a scale from 0 = "not likely at all" to 10 "extremely likely") and two items measured on a 5-point agreement scale (1 = "totally disagree", 5 = "totally agree"): one referring to the intention to use a BEV when available and one related to BEV purchase. Due to the different answer scales, the items were zstandardised before they were merged to a mean scale. The wording and statistics of the intention items are provided in Table 2 . 
BEV experience
CV users were asked if they ever charged a BEV and if they ever drove in a BEV (as driver, passenger or both) and how they rated their first experience in case of having driven in a BEV (from 0 = "extremely negative" to 10 "extremely positive"). BEV users were asked if they changed their mobility patterns since they had a BEV (yes/no). In case they reported a change, they were asked in what way they changed their activity patterns based on the following answer alternatives (multiple responses allowed): "plan longer car trips more carefully"; "do not travel long distances by car anymore"; "use other modes of transport more
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Mobility behaviour and car use
People were asked how many days per week they used the following transport modes:
car as driver, passenger, bike, public transport. In addition, they were asked for each car type available in their household (gasoline/diesel car; battery electric car; other alternatively fuelled car), how often a car of that type was used for each of seven different trip purposes (1 = "never"; 6 = "5 time a week or more", see Table 5 for trip purposes), how many km were driven with that car type per week and if it had been used to travel to a foreign country within the past 5 years.
Demographics
As sociodemographic variables age, gender, education, employment status, income, and household composition were requested. Participants were further asked how many cars of which type they had in their household and if they had access to a private parking place where a charger for a BEV could be setup. People with a BEV in their household were asked for the car make of the BEV.
Analysis
In this paper, we first compare BEV users and CV users to confirm and extent the results of other studies that we are dealing with two distinct target groups. Socio-demographic and attitudinal profiles of BEV and CV users are compared and differences are tested for significance based on Chi 2 -tests and ANOVAs, depending on the scale of measurement (see In the second part of the analysis (Section 4.2), we examine the factors of BEV usage and purchase intention separately for both groups as a basis for the deduction of targeted interventions to increase BEV adoption. Potential factors of intention are included in two separate linear regression analysis -one for BEV users and one for CV users. In both models, psychological factors are included first, while we in a second step control for the effect of sociodemographic, infrastructural factors, and BEV experience that may be related to the psychological variables. In an additional linear regression analysis, BEV usage (as a share of total car usage) is modelled based on the same factors for people with a BEV and other car type(s) in their household.
Results

Comparison of CV and BEV users
Socio-demographic profiles
Despite some sample specific differences between Denmark and Sweden, Table 3 clearly Factors of electric vehicle adoption 21 reveals that BEV users differ from CV users in terms of socio-demography: People with a BEV in their household who answered the survey were almost completely male, they had higher household incomes and higher education levels, were more often self-employed, lived less often alone and more often had smaller children in their household. In addition, BEV households more often had more than one car, particularly in Sweden, where the average number of cars is higher than in Denmark. The results are in line with the differences found in other studies (e.g., Peters & Dütschke, 2014; Hjorthol, 2013; Nayum et al., 2016) and confirm that we are dealing with separate target groups.
Mobility patterns
We compared how often people in BEV households and in CV households used different modes of transport. As mode choice differs with gender, and BEV users in the sample were almost completely male, we only included men in this comparison. In addition, the results are presented separately for single and multiple car households as BEV households are more often multiple car households. As Table 4 reveals, BEV users in single car households used the car on more days per week as drivers than CV users. When comparing how frequently BEVs and CVs were used in the household for different purpose, we find that BEVs were used for all purposes more frequently than CVs, no matter if the BEV was the only car or if there was an additional car in the household (see Table 5 ). When we only included people in this analysis who had both a BEV and a CV in their household, so that the results of both car types relate to the same household, these
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For both car types it was asked if the car type was used to travel to other countries in the past 5 years. For CVs the percentage was 64.7%, while it was 49.6% for BEVs.
BEV experience
CV users were asked if they had ever travelled in a BEV. While 63.1% had never travelled in a BEV before, 35.5 % had travelled in a BEV either as passenger (14.5%), driver (12.5%) or both (9.6%). The experience was mostly described as positive (M = 7.6 on a scale from 0-10, SD = 2.0). With 11.8% a lower percentage reported that they had tried recharging a BEV.
BEV users were asked if they changed their activity patterns since they had a BEV in their household. Almost half (47.1%) of BEV users reported that they had changed their referred to driving more often, either for specific purposes (e.g., for shopping or short distances in general), because it was more fun to drive a BEV or because they felt less concerned about the environment when driving a BEV. All other categories were mentioned by less than 10 percent of respondents and are thus not reported here.
BEV attitudes and norms
As the means in Table 6 show, people with only CVs in their household differ clearly from BEV users with regard to higher perceived functional barriers, and lower norms and attitudes towards BEVs. As the means and effect sizes show, differences are most pronounced for affective attitudes and functional barriers. Other than expected, BEV and CV users do not differ with regard to perceived mobility necessities and also the difference with regard to personal norm is comparably small. When comparing Swedish and Danish participants, we find that Swedes have a bit more positive attitudes and perceive less barriers towards BEV usage. Even though some of these differences are statistically significant, the effect sizes are so small (Eta 2 < .1) that we do not consider them as relevant. BEV users were further asked how important specific BEV characteristics were for their BEV purchase (retrospectively), while CV users were asked how important these aspects were for their considerations to buy a BEV (people who never considered to buy a BEV were not asked this question). People in both groups were additionally asked how they currently evaluated these aspects. Figure 1 summarises the results based on the means. Both groups were most satisfied with BEV's environmental performance and maintenance costs, though on a different level. BEV users were most dissatisfied with public incentives, while CV users were most dissatisfied with the purchase price. Both aspects were, however, rated quite low in both groups, while BEV users were much more satisfied with the charging situation than CV users. When comparing the scores for importance and satisfactions, BEV users showed the greatest discrepancy with regard to public incentives, followed by purchase 26 price and driving range, while CV users showed the greatest discrepancy for purchase price, followed by the number of chargers. As a pilot test revealed that a lot of CV users felt not competent to evaluate the different BEV characteristics, we included the answer category "don't know" for these questions. This category was chosen most frequently for the evaluation of "chargers along the motorway" (42.1%), "maintenance costs" (35.5%), and "chargers where I live or work" (27.1%). 
Factors of BEV adoption
Intention to use/purchase a BEV among BEV and CV users
To examine, which factors are related to BEV users' and CV users' intention to buy/use a BEV, separate linear regression analysis were calculated. In a first step (Model 1, see Table   7 ), we included SN, PN, PBC, PMN, the symbolic and affective BEV attitudes as well as those BEV evaluations that were not better covered by the perceived functional barriers variable (PBC), namely price, maintenance costs, and environmental performance. We found that for CV users symbolic attitudes were the most important factor, indicating that people who associate a positive image and high status with BEV ownership are more likely to buy a BEV. Affective attitudes in terms of driving pleasure and excitement as well as perceived barriers (PBC) were also significant, followed by subjective and personal norm. In case of BEV users, functional barriers were by far the most important factor of intention, indicating that people who had experienced problems with charging and driving range are less likely to buy a BEV again. Both affective and symbolic attitudes were also relevant, while norms seem to be much more relevant for first buying a BEV than for buying a BEV again. A lifestyle characterized by perceived mobility needs and a need for spontaneity (PMN) surprisingly did not influence BEV adoption in both groups. With regard to functional aspects, we found that the price was significantly related to CV users' intention, while this was not the case for BEV users.
When socio-demographic factors as well as factors related to experience with BEVs were included in the analyses (Model 2, see Table 7 ), the effect of the single TPB predictors did not change significantly and also the total explained variance did not grow considerably.
Two factors that now additionally had a significant effect in case of CV users were gender and education, showing a higher BEV intention for males and people with university education. In both groups, Swedes showed a higher intention to buy a BEV as compared to Danes, which cannot be explained with different socio-demographic characteristics and different attitudes and norms, as these were controlled for in the analysis.
Having tried to drive in a BEV and having charged a BEV was not significantly related to CV users' intention. However, BEV users who had changed their mobility patterns by planning longer trips more carefully since they had access to a BEV, showed a higher intention to buy a BEV again (p < .05), while BEV users who since they changed to a BEV did not travel longer distance anymore, were less likely to buy a BEV again (p = .05).
Whether BEV users had used other modes more or less often did not have a significant effect on intention.
Factors of BEV usage
The same factors 1 that we used to model BEV usage/purchase intention were used in a linear regression analysis to model actual BEV usage. BEV usage was calculated as the percentage of kilometres travelled by BEV of the total car mileage in the household. We only included people with more than one car in their household in the analysis as BEV usage for single BEV households is per definition hundred percent. We found three factors significantly related to BEV usage: having a diesel/gasoline car in the household decreased BEV usage (β = -.37, p < .001) as did perceived functional barriers for BEV use (β = -.25, p < .001). Finally, BEV adaption in form of planning longer trips more carefully had a positive effect on BEV usage (β = .10, p < .05). As a basis for the derivation of targeted interventions to increase BEV adoption, the overall aim of this study was to examine the factors related to BEV adoption among BEV users and CV users based on an extended version of the TPB. As expected, all TPB constructs (attitude, subjective norm, perceived behavioural control) have been found related to BEV usage and purchase intention. The explained variance and the beta-weights in the regression analyses remained almost stable when background variables were additionally included, which stresses the relevance of the TPB constructs for explaining BEV adoption.
When comparing the results of the regression analyses for BEV and CV users, we found relevant differences which indicate that results in relation to BEV users cannot be generalised to other vehicle user populations and vice versa. For BEV users, perceived functional barriers with regard to charging the car was the most important factor of BEV purchase intention and was also relevant for current BEV usage. Thus, to retain existing BEV users, an increase of the existing charging infrastructure is of highest relevance.
For CV users' intention, attitudes were of higher importance, particularly symbolic attitudes related to BEVs. Affective attitudes, such as driving pleasure, showed a comparable impact on both groups. As expected and in line with Peters and Dütschke (2014) , subjective norm showed a larger impact on CV users than on BEV users. To attract new BEV customers, it thus seems most relevant to improve the image that BEV have in society to address both subjective norm and symbolic attitude. People who would feel proud when having a BEV and think that BEVs express environmental awareness and openness for new technologies are more likely to consider buying a BEV. These are aspects that could be used for promotional campaigns by trying to connect BEV use both to environmental values and technological progress and promote BEV as a status symbol for green technologies. Here, it may also be relevant to differentiate between subgroups attracted more by environmental motives versus technology and innovation as indicated by a recent market segmentation study (Morton, Anable, & Nelson, 2017) . Apart from symbolic marketing, it seems highly relevant to inform about recent improvements in driving range of BEVs as many CV users feel unable to assess how satisfying the driving range of BEV is and when they do so, their ratings are much worse than the ratings of BEV users. The latter may indicate other demands but also information deficits about new technological developments and improvements.
As expected, the (limited) satisfaction with the purchase price and public incentives played a larger role for CV users than for the more affluent BEV users. Financial support for BEV purchase is thus expected to increase BEV adoption in the general population and extend the profile of typical BEV users.
Compared to the three original TPB-factors, the added factors, namely personal norm (PN) and perceived mobility necessities (PMN) showed a comparably low effect on intention:
PN only affected CV users' but not BEV users' intention. The latter can probably be explained with a low variance in PN among BEV users who differed significantly from CV users by a higher PN. In Norway, PN was not able to differentiate between electric car owners and owners of other car segments (see Nayum et al., 2016) . This indicates that in countries with more restricted public incentives for BEV purchase and use, like Denmark, Sweden and most other European countries (as compared to Norway), the Norm-Activation
Model and its central variable PN is a useful addition to TPB factors, while this intrinsic moral obligation to behave environmentally friendly plays a minor role when sufficient extrinsic motivations are provided, for example in form of high financial incentives for BEV purchase as in Norway.
Other than expected, PMN were not significantly related to BEV usage/purchase intention when other factors were controlled for. This result is in conflict with results of previous studies, which showed that the perceived compatibility of a BEV with personal (mobility) needs is a relevant barrier of BEV purchase (Jensen et al., 2014; Peters & Dütschke, 2014) . The missing impact may either be related to the lower specificity of the concept of PMN, as the related items are formulated more generally and with no direct connection to BEVs, or the lifestyle component may partly be covered by other factors included in this study, such as symbolic attitudes and perceived functional barriers, which were included in the other studies in less detail. In case of BEV users, it may also be covered by the question if/in what way they adapted their activity pattern since having a BEV. We found that individuals, who state that they plan longer trips more carefully, are actually more likely to purchase a BEV again, while people who do not drive long distance anymore, are less likely to do that. This indicates that finding a way to deal with travelling longer distances by a BEV or being willing to do so is an important behavioural adaption to make. Individuals should be supported in this process by relevant information but also by improvements and extension of the charging infrastructure, so that the need for behavioural adaption decreases.
In case of CV users, BEV experience (having driven or charged a BEV) was not significantly related to intention. However, one can assume that this experience led to a
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While characteristics of BEV owners found in this study resample results of previous studies, showing that BEV owners are more likely to be male, of higher education and income, and live more likely with children and more than one car in the household, most of these factors show no impact on BEV purchase intention when they are included in a regression analysis together with psychological factors. Exceptions are male gender and higher education, which are related to a higher purchase intention of CV users -but not BEV users. The latter can be explained with the fact that BEV users are very homogeneous with regard to these characteristics.
A result that cannot satisfactorily be explained based on the data is that living in Sweden is positively related to BEV purchase intention. Because of the different sampling strategies in both countries, it is likely that more people considering to buy a BEV participated in the Swedish survey. However, as demographics, attitudes, norms and barriers were included in the regression analyses, differences in these factors cannot explain the differences in intention.
A potential explanation for the country-specific differences may be found in the political environment and level of uncertainty with regard to future changes in the car market.
Since 2010, BEVs in Denmark have been exempt from registration tax, which at that time was between 105% and 180% of the value of the car. However, the current government has decided to gradually normalize the registration tax for BEVs from 2016 to 2022.
Furthermore, the current government has reduced the registration tax for conventional cars three times in the last two years, and thereby increased the cost difference between BEVs and CVs. By contrast, the Swedish scheme of public incentives for BEV purchase (a subsidy of 40,000 Swedish kroner (about 4,000 Euros) for vehicles emitting less than 50g/km; see Region Skåne, 2017) has been stable for several years and thus uncertainty about the public support for BEVs probably plays a minor role in Sweden. To confirm this assumption, future studies should include measures on the perceived uncertainty of financial and political support for BEVs as factors of purchase intention.
A result that is in line with findings from earlier studies is that BEV users drive more than CV users (Fujii, 2010; Langbroek et al., 2017) . This can on the one hand be explained by the comparably high purchase price, which could mean that buyers are mostly people with a high interest in cars (and driving) but also that the higher price is more acceptable for people with a higher driving need as the initial costs are compensated over time by lower BEV driving and maintenance cost. However, research also suggests that people actually first start driving more when having a BEV. Fujii (2010) showed that driving distance one year after car purchase was 1.64 times higher for people who perceived their car to be an eco-car than for those who did not and the increase in driving was particular higher when assuming that eco-cars could solve environmental problems. Recent studies show that BEVs are used for a higher share of total trips and for more, especially shorter trips (Labeye et al., 2016; Langbroek et al., 2017) . The open answers provided in our survey with regard to changes in activity patterns provide some insight into what motives may be responsible for the higher amount of shorter trips. In several answers, the stated increase of (shorter) car trips was justified by the lower environmental consequences of BEVs as compared to CV, which is in line with the findings and interpretations by Fujii (2010) , Labeye et al. (2016) , and Langbroek et al. (2017) . Another explanation may be the increased driving pleasure, which was also reported by some individuals in our study as a reason for increased car use.
However, our study did not ask systematically for an increase or decrease in car use and the related reasons, thus the results should be interpreted with care.
Generally, self-reported data can be biased by factors such as social desirability (Lajunen & Summala, 2003) and the retrospectively reported behavioural adaptions may be subject to memory bias and/or hindsight bias (Roese & Vohs, 2012) . Longitudinal studies including the same people before and after BEV purchase are suggested to examine behavioural adaption more reliably and with the possibility for drawing causal conclusions.
The convenience sample in case of Sweden can be regarded as a limitation of this study and a survey using the same sampling procedure in both countries should be used to clarify the country specific differences. In general, we expect that our results are transferable to other European countries with reasonably comparable framework conditions, such as Germany or the United Kingdom, though this needs to be confirmed by futures studies.
Conclusions
This study shows that CV user and BEV users are distinct target groups that differ in demographics, mobility patterns and attitudes on BEV. When aiming at increasing BEV adoption, different strategies are indicated for both groups: For CV users, main efforts need to be put in measures to improve the image of BEVs as "green" status symbols and in filling knowledge gaps concerning driving range and related improvements. Additionally, gaining practical experience with BEVs trough trials seems to be a promising strategy to increase affective attitudes in relation to BEVs. However, as the effects of experience on functional attitudes and purchase intention are found to be neutral or even negative (e.g. Jensen et al., 2013; Schmalfuß et al., 2017) , efforts have to be taken to increase confidence in the actual improvements in infrastructure and driving range, to avoid that perceived functional restrictions outweigh the positive driving experience.
To avoid that the positive environmental consequences of BEV purchase are eroded by higher car usage, as indicated in some recent studies, communication that overestimates the environmental advantages of BEVs should be avoided as well as public incentives that support BEV usage at the expense of cycling and public transport use.
For BEV users, the improvement of the charging infrastructure is of highest importance, particularly to encourage people to use the BEV also for long-distance trips.
Increasing the number of chargers along the motorway network and providing simple and compatible payment solutions across Europe seems important to avoid that current BEV users turn back to a CV when experiencing that their mobility needs cannot be covered satisfactorily by a BEV, in particular when it is the only car in the household.
